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WATER-BASE AGROCHEMICAL other hand. Accordingly, it is usually importani that the 

COM POSITION CONTAINING POLYETHER- spreader-formulated waler-base agrochemical composition 

MODIFIED SILICONE prepared by admixing Ihe silicone compound, immedi- 
ately before use of the composition in the fields, to a master 

BACKGROUND OF THE INVENTION s composidon or thai the pH value of the sprcader-formiilated 

water-base composition is kepi at or around neutrality by 
The present mventioo relates to a novel water-base agro^ ^^-^^ ^ suitable buffer solution, 
chemical composition containing a nniqn^ polyether- n sometimes the case, however, that a spreader- 
modified silicone compound. More particularly, the inven- formulated water-base agrochemical composidon can not 
tion relates to a water-base agrochemical composidon always be actually employed just after preparation by the 
containing a unique polyeiher-modified silicone compound ^ admixture of the silicone compound, for example, due to a 
as a spreader agent for ihe agricultural chemical compound sudden change in the weaiher for raining necessitating 
.^s4be^:ifeGtive4ngTedient-'in4he=compositiQn-and-suit — postporimg-^tactualapplication of4he~.ready.4ireparedxom:^^ 
spraying over agricultural fields, of which the polyether- position which must be replaced with a new preparation 
modified silicone or organopolysiloxane compound is when ihe weather its recovered. The use of a buffer solution 
capable of exhibiting high surface activity in an aqueous to ensure neutrality of the water-base composition is also not 
medium with good stabilily over a wide range of the pH from a serious disadvantage because the agricultural 
value of the water-base agrochemical composition, chemical compound as the efEeclive mgredient of the water- 
. t . . u i, 1 base composition is necessarily limited to those compounds 
It IS a very common practice that water-base agrochemical ^ neutrality since even weak acidity or 
compositions m the form of an aqueous solution or emulsion alkalinity of the waier-base composition is detrimental 
applied to the plants m the agncultural fields and orchards |^g^ stability of the compound- 
are almost always formulated with a spreader or lacker in cxmnM 
order to improve spreadability of the agrochemical compo- SUMMARY OF THE INVEN IION 
sition with good uniformity over the plants so as to ensure The present invention accordingly has an object, in view 
high herbicidal, insecticidal and pesticidal ejects. of the above described problems and disadvantages relative 
The spreader agents conventionally formulated in a water- conventional water-base agrochemical compositions 
base agrochemical composition are each a surface active containing a surface active agent as a spreader, to provide a 
agent by which the water-base composition is imparted with ^^^^^^^ spreader^containmg water-base agrochemical compo» 
a decreased surface tension so L to promote uniform sition m which the effectweness of the sp^^^^^^ 

, ... , , ■ 1 . ,u i, J retained With stabjlity over a long period ot time irrespective 

adherence of the agricuiturat chemical to the body of the 30 ^^^^^ ^^^^ waler-base composition in a wide 

range. 



plants within a short lime. Various types of surface active 

agents are heretofore proposed and employed as an agro- spreader-containing waler-base agrochemical 

chemical spreader mc udmg polyoxyethylene alkyl ettiers, composition provided by the present invention is a uniform 

polyoxyethylene alkylphcnyl ethers and polyoxyethylene ^j^^^ ^^^^^ comprises: 

higher fatty acid esters, 35 ^^^^^ ^ ^^^^^^^ dispersion medium; 

Besides the above mentioned polyoxyelhylene^based sur- ^ chemical compound capable of exhibiting activity as 

face active agents, silicone-based surface active agents are agricultural chemical in an effective amount as 

highlighted in recent years as an agrochemical spreader dissolved or dispersed in water as the component (a); 
agent for water-base agrochemical compostlions in respect 

of their high surface activity and low toxicity against human 40 ^ polyether-modified organopolysiloxane compound 
body. For example, Japanese Patent Kokai 6-55642 proposes represented by the general formula 
a silicone-based spreader agent for a water-base agrochemi- 
cal composition which is an organotrisiloxane compound ^'^^i^t^_.,4^^~^iR\^-<>~)^^ 
expressed by the general formula CO 

iMc,Si--o^),sm^[-c,H^^-^H,-^^^ ^h^<^^ subscript m is a positive integer not exceeding 

1,0 and the subscript n is Oor a positive integer not exceeding 

in which Me is a methyl group, R is a hydrogen atom or a iq ^i^f^ proviso that m^-n is at least 2, is an alkyl 

methyl group and the subscript p is a positive integer of 6 to g^Q^p having 1 to 5 carbon atoms or a phenyl group, R^ is 

10. a polyoxyalkylene-substituted alkyl group of the general 

The applicability of the above defined polyoxyethylene- 50 formula ^-C^H^^— O— (C^H^O)^— (C3H^0)^— R\ R"* 

modified organotrisiloxane compound as an agrochemical ^^ing a hydrogen atom, an alkyl group having 1 to 5 carbon 

spreader agent, however, is very limited because an aqueous ^toms or an acetyl group, the subscript x being a positive 

solution of the compound exhibits surface activity only integer of 2, 3 or 4, the subscript y being a positive integer 

when the aqueous solution has a pH at or in ihe vicinity of of 5 to 15 and the subscript z being 0 or a positive integer 

neutrality and the surface activity of the aqueous solution 55 exceeding 10, and is or with ihe proviso that, 

thereof is decreased or lost when the solution is acidic or ^tien the subscript n is 0, at least one of the two R^ groups 

alkaline as is reported in Pesticidal Science, volume 38 in a molecule is R^ of which the molecular weight does not 

(1993), pages 103-^122. When the aqueous solution of the exceed 2000 and the weight fraction of the polyoxyethylene 

silicone compound has a pH value lower than 5 or higher ^^i^^ the formula ^(C^jH^O)^,— is in the range from 30% 

than 9, for example, the surface activity of the aqueous 60 50% by weight as dissolved in water as the component (a) 

solution k lost within only 24 hours of standing at room an amount in the range from 0.005 to 30% by weight 

temperature. Reportedly, the mechanism for this surface ^J^^ed on the total amount of the waler-base composition, 

activity degradation is presumably that a siloxane^ nPTAn Pn nP<;rT?rPTinw OP THF 
rearrangement disproportionadon reaction takes place in the 

molecules of the trisiloxane compound resulting in the 65 PREFERRED EMBODIMENTS 

formation of hexamethyl disiloxane on one hand and a M is described above, the waier-base agrochemical com- 

diorganopolysiloxane of a larger molecular weight on the position as the object of the present invention, which has 
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been completed as a result of the inventor's extensive loxane compound as a spreader agent in a water-base 

investigations to accomplish the above described object of agrochemical composition- 

the invention, comprises, as a uniform blend, (a) water as a ^ example of the polyelher-modifled silicone corn- 
medium, (b) an effective amount of an agricuUural chemical ^^^^^ represented by the general formula (I) and preferable 
compound as an effective ingredient dissolved or dispersed 5 ^ spreader agent in a water-base agrochemical composi- 
m water and (c) a limited amount of a polyether^modded tion includes those having a molecular weight not exceeding 
organopoly^siloxane compound havmg a structure repre^ represented by the general formula 
seated by the general formula (I) denned above. This unique ^ ^ 

formulation of the water^base agrochemical composition has ^.si-^<>^^iM^,-~o~)^^ (ll) 
been established on the base of the unexpected discovery by 

the inventor that a silicone compound can be an excellent which Me is a methyl group and is a polyoxyalkylene- 

spreader in a water-base agrochemical composition as substituted alkyl group of the formula — C3Hg— O— 

""desiTed"whcTi-^Tid^only~wheB"the"^si]icone'Xompound-'has^- ^^.^^j^.-p.^=_^.^^,jQ.^_^ 

molecular structure 6tfim6 by the general formula (I). and the other symbols each having the same meaning as 

The polyetber-modified silicone compound as the com» ^5 defined before, of which the weight fraction of the poly- 

ponent (c), which is the most characteristic ingredient in the oxyelhylene units is in the range from 40 to 55%. It is more 

inventive water-base agrochemical composition^ is an orga- preferable in the general formula (II) given above that the 

nopolysibxane- represented by the general formula (I) and subscript m is a positive integer of 2 to 5 and the subscript 

has a molecular weight not exceeding 2000, When the n is 1^ 2 or 3. The poiyetber-modified silicone compounds of 

molecular weight thereof exceeds 200D, the organo- this type exhibit and maintain high surface activity in both 

polysi loxane compound is inferior as a surface active agent of an acidic and alkaline aqueous media. When the weight 

to serve as a spreader agent in a water-base agrochemical fraction of the polyoxyethylene uni^s is smaller than 40%, 

compbsxlidn. Further, it is essential that the weight fraction the compound suE[ers a decrease in the stability in an acidic 

of the polyoxyethylene units of the formula — (02^1^0)^ — aqueous medium while, when the weight fraction is larger 

in the molecules is in the range from 30 to 60%. When this 25 than 55%, a decrease of stability is caused in an alkaline 

weight fraction is too small, the organopolysiloxane com- aqueous medium. 

pound is less soluble in an aqueous medium not to work as An example of preferable polyether-modified organopol- 

a good surface active agent while, when the weight fraction ysiloxane compounds of a diSerent type includes those 

is too large, a decrease is caused also in the surface activity having a molecular weight not exceeding 1500 and repre- 

of the organopolysiloxane compound. 3Q senled by the general formula 

The group denoted by in the general formula (I) is a 

phenyl group or an alkyl group having I to 5 carbon atoms ^''^P^^^^'^^C^^^^A^^^'T^^ 

exemplified by methyl, ethyl, propyl butyl and pentyl o^)„.^iMe,^3H.<MC.H,ov-<c,H,o),™R , (ii!) 

groups of which methyl group is preferable. The group ^^.^j^ subscript m is a positive integer of 2 to 6 and 

denoted by R tn the general formula (I) is a 35 subscript z does not exceed 5, the other symbols each 

polyoxyalkylene-substituted^ alkyl group of the formula 1^^^^^^^ ^^^^ meaning as defined for the general formula 

— <C^H^O)y^C3HeOX— R , in which R is a hydrogen ^^^^^ ^^^^^^^ fraction of !he polyoxyethylene 

atom, an a&yl group of 1 to 5 carbon atoms or an acetyl ^^-^ ^^^^^ ^^^^ j„ ^^o/^ 

group and each of the subscnpts x, y and z has a value ^ example of preferable polyether^modified organopol- 

specified above. The group denoted by R m the general 40 y^n^xme compounds of a still different type includes those 

formula (I) is either or R with the proviso that, when the ^^^-^^ ^ molecular weight not exceeding 1500 and repre- 

subscript n in the general formula (I) is 0, at least one of the ^^^^^^ ^ ^^^^^^ tormuh 
two R groups at the molecular chain terminals of the 

organopolysiloxane molecule is the polyoxyalkylene- Ri__SiMe2--<>--<~-^SiMe2™<>---)^,---SiMc3- 

substituted alkyl group denoted by R^. This proviso means 45 (c^H^o)y---ic^u^o\—-^^, 
that the organopolysiloxane compound always has at least 

one poIyoxyall<ylene-substituted alkyl group R^ in a mol- which R' is an alkyl group having 1 to 5 carbon atoms and 

ecule as bonded to the silicon atom either at a molecular ^be subscript z does not exceed 5, the other symbols each 

chain end or at an intermediate position. hmng the same meaning as defined for the general fonnula 

The subscript m in the general formula (I) is a positive 50 (^>: ^^^^^ ^^j^^^ ^'''^'''.".5 P^^y^^y^^^^^^^^^ 

integer not exceeding 10. When the value of the subscript m ^^'"^^ ^^^ge from 40 to 55%. 

is equal to 0, the organopolysiloxane compound is more ^ ^^^^P^^ of preferable poly ether-modifled organopol- 

liabletobeinfiuencedby the changes in the pH value of the ysiloxane compounds of a further different type mcludes 

aqueous medium to lose stability in an acidic or alkaline ^hose represented by the general formula 

medium while, when the value of m is too large, the ss M.3Si-»^-^iMc,--o--)..-^iM.,^,H,^c,Ei.o) ~ 

organopolysiloxane compound su tiers a decrease m the ^V) 
surface activity because of the poor hydrophilicity of the 

compound. The subscript n in the general formula (1) is 0 or fn which the subscript m is 2^ 3 or 4 and the subscript y is 

a positive integer not exceeding 10. When the value of n is a positive integer of 6 to 12. 

too large, the organopolysiloxane compound has an unduly 60 The above described various types of the polyetber- 

large molecular weight to vSuffer a decrease in the surface modified organopolysiloxane compounds can be employed 

activity, as a spreader agent in a water-base agrochemical composi™ 

Although the general formula (I) given above represents tion to exhibit high and stable surface activity regardless of 

an organopolysiloxane molecule having a straightly linear the types of the agricultural chemicals and acidity or alka- 

polysiloxane main chain structure, a small amount of 65 Unity of the aqueous medium. In the preparation of a 

branching in the molecular structure has no particular water-base agrochemical composition by compounding the 

adverse influences on the performance of the organopolysi- polyether-modified organopolysiloxane compound, it is 
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optional that the water-base composition under preparation 
is admixed with a defoaming agent such as silicone-based 
defoaming agents as a combination of a silicone oil and a 
fine silica powder with an object to overcome the troubles 
due to foaming. The amount of the spreader compound in the 
inventive water-base agrochemical composition is in the 
range from 0-005 to 30% by weight or, preferably, from 
0-005 to 1% by weight based on the amount of the compo- 
sition. It is of course within the scope of the invention that 
a commercial agricultural chemical composition containing 
the silicone compound in a higher concentralion is prepared 
in the pro ducer an d the commercial productjs di^ 



!0 



water before application of the water-base composition by 
the respective consumers to give the above mentioned 
concentration of the spreader. as 

In the following, the present invention is described in 
more detail by way of non-limitative examples by way of a 
description of the performance of the specific polyether- 
modilied silicone compound as a surface active agent, in 
which the values of the surface tension in aqueous solutions 20 
are all those obtained by the measurement at 25^ C. for an 
aqueous, solution of a speciEed concentration of the com- 
pound. As a criterion for the evaluation of the surface active 
agent as a spreader agent in a water-base agrochemical 
composition, it is taken that the surface active agent can be 25 
used as the spreader agent when the surface tension ot an 
aqueous solution thereof determined in the above mentioned 
manner does not exceed 30 mN/m from the practical stand- 
point. 

EXAMPLE 1 

A polyether-modified organopolysiloxane compound 
expressed by the general formula 



same formulation as in Example 1 except that the polyether- 
modified silicone compound used therein, which was rep- 
resented by the general formula (VI) given in Example 1, 
was character i^ed by the values of the subscripts m, n, y and 
z as well as the group denoted by R, molecular weight MW 
and the weight fraction of the polyoxyethylene units E0% 
summarized in Table 1 together with the corresponding 
parameters of the silicone compound used in Example 1. 

The results of the surface tension measurements are 
shown in Tables 2 and 3 for the acidic and alkaline aqueous 
solutions, respectively^ together with the values of y„ for a 
""nwrst^soiutio'ftT^he"^£ftesn3^^ 
Comparative Examples 1 and 2 in Table 2 were calculated 
by using the same equation excepting for the replacement of 
Yso with Yj. The values of the change rate, %, for Compara- 
tive Examples 1 and 2 in Table 3 were calculated by using 
the same equation excepting for the replacement of with 

TABLE 1 



35 



In which Me was a methyl group, G is a polyoxyalkylcne- 
substiluted alkyl group of the formula — C^}i^-—{C^Ufi)^ 
— (CsHgO)^— R, R being a hydrogen atom, y being 10 and 
z being 0, the subscript m was 3 and the subscript 0 was 1 
in this Example, of which the weight fraction of the poly- 40 
oxyethylene units was 46,7%, was dissolved in a concen- 
tration of 0.01% by weight in an aqueous solution having a 
pH of 4,0 or 10-0 as adjusted with an aqueous solution of 
hydrochloric acid or sodium hydroxide, respectively. A 
0,01% by weight aqueous solution of the same silicone 45 
compound prepared by using deionized water had a surface 
tension, referred to asY„ hereinafter, of 25,5 mN/m at 25^ C. 

Each of the acidic and alkaline aqueous solutions of the 
silicone prepared above was kept standing at room tempera- 
ture with periodical measurements of the surface tension 50 
after 1, 3, 7, 14 and 30 days of standing to give the results 
shown in the unit of raN/m in Tables 2 and 3 for the acidic 
and alkaline solutions, respectively^ in which Yi, Ys^ Y?* Y4 
and ^^^^ surface tension of the aqueous solution 

after standing of 1, 3, 7, 14 and 30 days, respectively. The 55 
"change rate" in % given in the right end column of the 
Tables is a value calculated by the equation; 

Change rm, '?'^(Yw-Ytt)/Y/.x^^>f>, 

In which Yso i^ the surface tension of the solution after 30 60 
days of standing and y„ is the surface tension of the neutral 
solution of tlie same surface active agent as prepared. 

EXAMPLES 2 TO 5 AND COMPARATIVE 
EXAMPLES 1 TO 6 

Acidic and alkaline aqueous t^t solutions were prepared 
in each of these Examples and Comparative Examples in the 
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m 


n 


y 


z 




MW 


EO% 


Example I 


3 


1 


10 


0 


H 


942 


46.7 


Ejiamph 2 


3 


I 


10 


3 


CHj 


3014 


43.4 


Example 3 


3 


Z 


10 


0 


H 


3500 


58.7 


Example 4 


3 


1 




0 


CH3 


7S0 


33.S 


Example 5 


4 


2 


9 


G 


H 


1486 


53.3 


Comparative 


0 


3 


6 


G 


CH, 


558 


47.3 


Example 1 
















Comparative 


0 


2 


6 


0 


CH5 


954 


5S3 


Example 2 
















Comparalive 


10 


5 


m 


0 


CHj 


3762 


S8.S 


Example 3 
















Comparalive 


27 


3 


20 


20 


CH3 


8802 


30.0 


Example 4 
















Comparative 


24 


4 


10 


0 


H 


4170 


42.2 


Example S 
















Comparative 


10 


3 


6 


0 


H 


204S 




Example 6 

















TABLE 2 





Yd 


Yi 


Y3 


Y7 


Y1.1 


Yio 


rale, % 


Example 1 


25,5 


23.8 


25.9 


25.8 


26.6 


28.0 


+9.8 


Example 2 


25.0 


24.3 


25.3 


25.0 


25.5 


25.5 


+2.0 


EKampic 3 


28.9 


29.9 


31.5 


32.3 


3LS 


34.4 


4-19.0 


Exampk 4 


27.S 


27.4 


27.6 


28.6 


28.3 


29.2 


+5.0 


Exampk 5 


26.7 


26.9 


27.1 


28.0 


28.7 


29.4 


+10.1 


Comparative 


21.7 


4S.4 










+97.4 


Ejiample 1 
















Comparative 


23.1 


46.2 










+100.0 


Example 2 
















Comparative 


29.7 


29.7 


29.7 


30.8 


30.1 


31.1 


+4.7 


Example 3 
















Comparative 


39.8 


35.1 


37.5 


36.9 


35.7 


37.1 


-6.8 


Example 4 
















Comparative 


39.4 


33.7 


37.8 


38.7 


39.4 


38.2 


"3.0 


Example 5 
















Comparative 


29.3 


30.0 


30.6 


30.4 


31.0 


31.6 


+7.8 


Example 6 

















TABLE 3 





Vn 


Yi 


Y3 


Y? 


Yh 


Y30 


Change 
rate, % 


Example 3 


25.5 


24.4 


25.1 


24,9 


26,2 


26,S 


+5,1 


Example 2 


25.0 


23.9 


25.2 


25,0 


27,4 


26,4 


+5.6 


Example 3 


2S.9 


27.8 


28.4 


28,6 


28.8 


29.2 


+1.0 



7 
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TABLE 3-continyed 



TABLE 5 



B)canntpk 4 
Bxample 5 
Comparative 
Example 1 
Comparative 
Example 2 
Comparative 
Example 3 
"Comparative- 
Example 4 
Comparative 
Example 5 
Comparative 
Example 6 



Change 



7« 


7i 




Y? 






rate, % 


27.8 


2S.9 


29.1 


27.4 


30.2 


31.6 


+33.7 




26.S 


27.0 


27.6 


2S.0 


28.8 


+7,9 


21.7 


30.5 




42.8 


48.7 






23,1 


30.5 


36.4 


4S.0 


51.3 




4.121.0 


297 


2a2 


25.8 


28.8 


30.5 


31.5 


+6.1 



39.4 36.1 36.0 34,9 39.4 41.1 +4.3 
29.3 314 32.3 31.7 33.0 33,4 +14.0 



pH 4,0 



s 








Ys 


Change 
rate, % 




Ys 


rate, % 




Comparative 


42.S 


52.0 




+21.5 


45.3 


54.3 


+26,9 




Example 7 


















Comparative 


25,6 


51.6 




+101.6 


26.4 


56.7 


+121,5 


10 


Examj>ie 8 


















Example ft 


32,4 


24.4 


26.0 


+16.1 


23.0 


24.9 


+D.2 




Example 7 


22.4 


23.4 


23.5 


+4.9 


23.5 


23.6 


+5,4 








22.S 


.._^,1.3 


^,23.2 








Example 9 


22.6 


22.9 


23,1 


+2.2 


23.0 


23.1 


+2.2 




Example 10 


27.9 


24.3 


23,3 


-16.5 


25.6 


24.1 


-13.6 


IS 


Example 11 


24.2 


24.4 


25.2 


+4.] 


24.6 


24,8 


+2.S 



EXAMPLES 6 TO 11 AND COMPAKATIVE 
EXAMPLES 7 AND 8 



The experimenlal procedure in each of these Examples 
and Comparative Examples was about the same as in 
Example 1 except that: 

the polyether-modified silicone compound was repre- 
sented by the general formula 

HO— <C3H(P)^'— (C2H40)^--C3He--SiMe2 0—(—SM^^ 

C^)p^iMc2-C3lfe~<>~-(C7H,0)j,-H:C3H^O).— H, (VII) 



EXAMPLES 12 TO 19 AND COMPARATIVE 
20 EXAMPLE 9 

The experimental procedure in each of these Examples 
and Comparative Example was about the same as in 
2^ Example 1 except that: 

the polyether-modi0ed silicone compound was repre- 
sented by the general formula 

(C3H,0),HC3H^O),-A^ (VIID 



In which the subscripts p, y and z were as shown in 
Table 4 together with the molecular weight MW and the 
weight fraction of the polyoxyethylene units E0% in 
the silicone compound; 
the concentration of the silicone compound in the acidic 
and alkaline solutions of pH 4.0 and 10.0, respectively, 
was 01% by weight instead of 0.01% by weight; and 
the aqueous silicone solutions were kept standing at 70° 

C. instead of room temperature. 
The results of the surface tension measurements at 25'' C. 
are shown in Table 5 for the acidic (pH==4,0) and alkaline 
(pH-lO.O) solutions giving, together with the values of y„, 
i.e. the initial surface tension of a neutral solution prepared 
with deioni^ed water, ^2 '^^^ Ts' ^-^^ surface tensions of 
the solutions after 2 days and 5 days standings respectively, 
and the change rate, %, which was calculated by using 
instead of Y30 Example 1. The change rate, for 
Comparative Examples 7 and 8 m an acidic solution was 
calculated with instead of 75. 



TABLE 4 





P 


y 


z 


MW 


EO% 


Comparative 


€ 


6 


0 


778 


67.9 


Example 7 












Comparative 


I 


6 


0 


852 


62,0 


Example S 












Example 6 


2 


6 


0 


926 


57.0 


Example 7 


3 


6 


0 


1000 


52.S 


Example 8 


4 


6 


0 


1074 


49.2 


Example 9 


5 


6 


0 


1148 


46.0 


Example 10 


6 


6 


0 


1222 


43.2 


Example 11 


4 


8 


2 


1482 


47.5 



In which the subscripts p, y and z and the terminal 
35 groups A^ and A^ were as shown in Table 6 together 
with the molecular weight MW and the weight fraction 
of the polyoxyethylene units E0% in the silicone 
compound; 

the concentration of the silicone compound in the acidic 
'^^ and alkaline solutions of pH 4.0 and 10.0, respectively, 
was 0.1% by weight instead of 0.01% by weight; and 
the aqueous silicone solutions were kept standing at 70*^ 
C. instead of room temperature. 
45 The results of the surface tension measurements at 25^ C. 
are shown in Table 7 for the acidic (pH^4.0) and alkaline 
(pH^lO.D) solutions giving, together with the values of 
i.e. the initial surface tension of a neutral solution prepared 
with deionized water, ^2 Ys? surface tensions of 

the solutions after 2 days and 5 days standing, respectively, 
and the change rate, %, which was calculated by using 
instead of y^o in Example L 
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P 


y 


z 






EO % 


Comparative 




0 


3 


0 


H 


380 


34,7 
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Example 12 


C,H^ 
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6 


0 


H 


SS6 


43,1 


Example 13 


C.H, 


1 


8 


0 


H 


748 


47,1 


Example 14 


C^Hp 


3 


9 


0 


U 


866 


45,7 
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C^Hp 
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12 


0 


H 


1072 


49,3 
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Clip 


5 


15 


0 


H 


1278 


5].6 
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CH3 


3 


11 


0 


CH^ 


926 


52.3 
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CH5 


3 


S 


0 


CB3 


794 


44.3 


Example 19 


CH3 


3 


11 


2 


CH^ 


1042 


46,4 
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V5 


Change 
rate^ % 


T2 


Y5 


Change 
rate, % 


24.0 


24.8 


30.5 


+27.3 


23.0 


23.4 


-2.5 


223 


22.1 


22.3 


±0 


22.3 


22.3 


1:0 


22,0 


21.S 


22,3 


■j-1.4 


22.0 


22.6 


+2.7 


22,0 


22.0 


22,4 


+1.6 


23.5 


28.8 


+.30.9 


22,5 


23.9 


25.4 


+12.9 


30.7 


35.5 


+57.8 








42,0™ 




+^0,4 


20.0 


20.0 


20.1 


+0.5 


20,0 


20.2 


+1.0 


20.4 


20. (> 


20.S 


+2.0 


20.4 


20.5 


+0.5 


21 .5 


21.5 


21.4 


"0.5 


21.6 


23.7 


+0.9 
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acetyl group, the subscript y2 being a positive integer of 
5 to 15 and the siibscript z2 being 0 or a positive integer 
of 5 to 15 and the subscript z2 being 0 or a positive 
integer not exceeding 5, having a molecular weight not 
exceeding 1500, of which the weight fraction of the 
polyoxyethylene units is in ihe range from 40 lo 60%. 
2. A water-base agrochemieal composition which 
comprises, as a uniform blend; 

(a) water as a solvent or dispersion medium; 

(b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 

^dissoJved^r...dispersed^ixi..waier™as^lhe^compojient...(a);^ 



15 



20 



lire above described experimental results support the 
following conclusions. For example, the surface tension of 
an aqueous solution of the silicone compound in Compara- 
tive Example 1 is greatly decreased in the lapse of time in 
both of the acidic and alkaline solutions presumably due to 
the lack in the content of the dimethylsiloxane units. Com- 
parison of Example 3 with Comparative Examples 3 lo 6 
suggests the influence of the molecular weight on the surface 
activity which is impractical when the molecular weigh l 
exceeds 2000, The surface activity of the silicone compound 
in Example 3 is unstable in an acidic solution though good 
in an alkaline solution and vice versa in Example 4. Tliese 
facts lead to a conclusion that good and stable surface 
activity can be obtained in both of the acidic and alkaline 
solutions when the weight fraction of the polyoxyethylene 
units in the molecule is in the range from 40 lo 55% 
assuming that the silicone compound is modilied with the 
polyoxyalkylene groups on the side chains. 

What is claimed is^ 

1. A water-base agrocheraical composition which 
comprises, as a uniform blend: 

(a) water as a solvent or dispersion medium; 

(b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 
dissolved or dispersed in water as the component (a); 
and 

(c) a polyether-modified organopolysiloxane compound 
represented by the general formula 



30 



35 



40 



wherein Me is a methyl group, the subscript m2 is a 
positive integer of 2 lo 6, and C^ is a polyoxyalkylene- 
substituted propyl group of the formula — CgH^ — O— 
(C^H^O)^2™(C3HeO)_J.2--R^R^ being a hydrogen 
atom, an alkyl group having 1 to 5 carbon atoms or an 
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and 

(c) a poiyether-modified organopolysiloxane compoiind 
represented by the general formula 

wherein Me is a methyl group, R^^ is an alkyl group 
having 1 to 5 carbon atoms, the subscript m^ is a 
positive integer not exceeding 6 and is a 
poiyoxyalkylene-substituled propyl group of.the.for-. 
mula ^CS6—0--(C^H,0%^-~{C^l%0X^~~~\X\ 
R'' being a hydrogen atom, an alky! group having 1 
to 5 carbon atoms or an acetyl group, the subscript y3 
being a positive integer of 5 to 15 and the subscript 
z3 being 0 or a positive integer not exceeding 5, 
having a molecular weight not exceeding 1500, of 
which the weight fraction of the polyoxyethylene 
units is in the range from 40 to 55%. 
3. A water-base agrochemical composition which 
comprises, as a uniform blend: 

(a) water as a solvent or dispersion medium; 

(b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 
dissolved or dispersed in water as the component (a); 
and 

(c) a polyether-modified organopolysiloxane compound 
represented by the general formula 

McjSi— O-^-^SlMe^^-O — — SiMe2 — 

wherein Me is a methyl group, the subscript m4 is a 
positive integer of 2, 3, or 4 and G"^ is a 
polyoxyalkylene-substiiuled propyl group of the for- 
mula ^-CgH^—O— {C2H40)^4—Me, the subscript y4 
being a positive integer of 6 to 12, having a molecular 
weight not exceeding 2000, of which the weight frac- 
tion of the polyoxyethylene units is in the range of from 
40 to 60%. 



